Grb2 and Nck act cooperatively to promote actin-based motility of vaccinia virus.
The Wiskott-Aldrich syndrome protein family member N-WASP is a key integrator of the multiple signalling pathways that regulate actin polymerization via the Arp2/3 complex. Our previous studies have shown that N-WASP is required for the actin-based motility of vaccinia virus and is recruited via Nck and WIP. We now show that Grb2 is an additional component of the vaccinia actin tail-forming complex. Recruitment of Nck and Grb2 to viral particles requires phosphorylation of tyrosine residues 112 and 132 of A36R, the vaccinia actin tail nucleator, respectively. The presence of Grb2 on the virus is also dependent on the polyproline-rich region of N-WASP. The Grb2 pathway alone is therefore unable to nucleate actin tails, as its recruitment requires the prior recruitment of N-WASP by Nck. However, Grb2 does play an important role in actin-based motility of vaccinia, as in its absence, the mean number of actin tails per cell is reduced 2.6-fold. Thus, both Nck and Grb2 act in a cooperative manner to stabilize and/or activate the vaccinia actin-nucleating complex. We suggest that such cooperativity between "primary" and "secondary" adaptor proteins is likely to be a general feature of receptor-mediated signalling.